Ten patients were studied during an acute episode of farmer's lung. Prominent findings were an impaired diffusion capacity (on average only 51% of predicted) and substantially increased amounts of hyaluronate and type III procollagen peptide recovered during bronchoalveolar ravage; mean concentrations ofthese constituents in ravage fluid were 547 (range 137-1125) and 9-7 (2-8-19-4) Wgfl, respectively. In bronchoalveolar ravage fluid from healthy controls (n=21) hyaluronate concentrations were less than 15 gl and procollagen peptide concentrations less than 0.2 i/l. Lavage fluid concentrations of these potential markers of fibroblast activation declined during the recovery phase of farmer's lung; four to 10 weeks after admission (n=7) mean concentrations of hyaluronate and procollagen peptide were 154 (range 384650) and 4-4 (0-6-15-8) M/gfl, respectively. At clinical remission six to 14 months after admission concentrations of these markers had returned almost to normal, though slightly increased concentrations were still evident in about half the patients (n=7). At that time lung volumes were normal but diffusion capacity remained slightly subnormal.
Introduction
Farmer's lung is a form of extrinsic alveolitis that results from intense exposure to mouldy plant material. The prevalence of farmer's lung varies with geographical area from 0-4% to 5 0% ofthe farming population.'I Avoiding the offending agent will in most cases solve the medical problem. Nevertheless, interstitial fibrosis with irreversible pulmonary damage may develop after several attacks of the disease but also after a single, severe attack,3 occasionally leading to death.34 Hence doctors may be faced with needing to advise certain people who have had an acute attack to give up farming when continued contact with plant material may not necessarily lead to progressive respiratory failure." Clinical and laboratory tests are therefore urgently needed that will identify the population at risk of developing the chronic fibrotic stage of the disease.
In a previous series we found that patients with sarcoidosis have increased hyaluronate concentrations in bronchoalveolar lavage fluid. ' We concluded that in sarcoidosis release of hyaluronate into the airways is related to the lung volume and therefore possibly to the course of the disease. The findings suggested that increased synthesis of hyaluronate in lung parenchyma may reflect activation or proliferation of lung fibroblasts. Another potential marker of fibroblast activation is type III procollagen peptide,"9 which also appears in increased concentrations in savage fluid in sarcoidosis""' I and correlates with clinical signs of lung fibrosis." In an attempt to detect fibroblast activation in patients with farmer's lung we 
Results
On first admission all 10 patients had clinically active alveolitis and interstitial changes in chest radiographs. Impaired lung function was shown by reduced vital capacity (80% (SEM 6%) of predicted), reduced forced expiratory volume in one second (81% (4%)), and considerably reduced diffusion capacity (51% (3%)) (table I). The impaired lung function was associated with hypoxaemia (mean pressure ofarterial oxygen 7-6 (SEM 0-4) kPa).
At the initial investigation nine patients had bronchoalveolar lavage; one patient was too ill. Concentrations ofhyaluronate and procollagen peptide in the lavage fluid were on average 547 (range 137-1125) and 9 7 (2-8-19-4) pg/l, respectively (table II) . In healthy controls we were previously unable to find measurable concentrations of hyaluronate-that is, :5 gug/l-in lavage fluid (n= 17).7 In this study, in a separate control group of 21 apparently healthy men and women, 14 had hyaluronate concentrations above the detection limit. The highest value was 15 (SD 2) tig/l, and this was therefore taken as the upper limit of normal in this study. Procollagen peptide concentrations were below the detection limit (0-2 [tg/l) in all the controls.
Serum concentrations of hyaluronate and procollagen peptide were normal in all patients. To test for increased permeability across the capillary-alveolar barrier we looked for raised albumin concentrations in bronchoalveolar savage fluid; the mean concentration was on average about three times higher than the upper limit ofnormal (figure).
Seven patients were reinvestigated four to 10 weeks after their first admission. In only two had the chest x ray appearances returned to normal in both cases after treatment with steroids. Overall the concentrations of hyaluronate and procollagen in the bronchoalveolar savage fluid had fallen (p<0-01) but were still above normal; mean values were 154 (range 38-650) and 4-4 (0-6-15-8) g, respectively (table II) . Diffusion capacity was improved and lung volumes were in the lower range of normal (figure; That our patients had a considerably reduced diffusion capacity as the most obvious sign ofimpaired lung function agrees with other studies.56 After avoiding contact with mouldy hay the clinical condition rapidly improved. Nevertheless, lung diffusion capacity remained impaired during the first months after the acute phase and was slightly subnormal six to 14 months later. Thus impaired lung function remained despite subjective and radiological return to normal. The finding that pulmonary function stabilises at subnormal values has also been reported.6 During follow up lavage concentrations of hyaluronate and procollagen peptide began to return to normal in parallel with improved pulmonary function. Six to 14 months after the initial investigations, however, over half of the patients had increased lavage concentrations of these markers.
The pathogenesis of the inflammatory response in allergic alveolitis remains unclear but probably includes both immune complex induced reactions and cell mediated responses in the lung.'1-" Histopathologically a chronic interstitial and alveolar inflammation is seen together with a granulomatous response." In experimental allergic alveolitis in animals the late mononuclear infiltration of the lung parenchyma is accompanied by interstitial fibrosis. 22 Hence it seems reasonable to consider activated alveolar macrophages as partly responsible for fibroblast activation in allergic alveolitis in man. Alveolar macrophages produce factors which stimulate fibroblasts in vitro.Y 24 Whether these macrophage derived components may also induce an enhanced hyaluronate synthesis in pulmonary fibroblasts has not been tested; other fibroblast proliferating substances-for example, derived from platelets-induce enhanced hyaluronate synthesis in fibroblasts. 25 The finding that procollagen peptide concentrations were closely related to hyaluronate concentrations is further evidence that activated fibroblasts are a main source to increased hyaluronate production in the lung in farmer's lung.
The very high concentrations of hyaluronate recovered in lavage fluid during the acute attack of farmer's lung must be considered as one factor behind the inflammatory interstitial oedema. Hyaluronate is important in water homoeostasis in the tissues; it attracts water by osmotic forces and resists water flow.26 These unique properties of hyaluronate are utilised in eye surgery. In lung tissue an excessive accumulation of hyaluronate may be expected to immobilise water and make the lung more rigid and thereby impair gas diffusion over the alveolar membrane. This hypothesis, based on the physicochemical properties of hyaluronate, has been further supported by the direct detection of hyaluronate accumulation in the alveolar interstitial tissue in bleomycin induced alveolitis in rats (Hiillgren et al, unpublished observations). Our finding that the reduced diffusion capacity in farmer's lung was related to the ravage hyaluronate concentration provides indirect support for the hypothesis.
The prognostic value of measuring fibroblast markers in lavage fluid has not been explored in this study. Nevertheless, increased savage concentrations of hyaluronate or procollagen suggest persistent fibroblast activation or an increased fibroblast mass. In sarcoidosis follow up studies have supported the value of the hyaluronate concentration as a prognostic marker (Bjermer et 
YEARS AGO
Dr W Allen Sturge writes to us as follows:-To the medical man the studies afforded by the earthquake shocks, to which we have recently been subjected on the Riviera, have been interesting in the psychical rather than the more strictly medical aspects. We have had presented to us a curious and very interesting study of panic-panic prolonged, and with a future of uncertainty. It has brought out the real character of people more, perhaps, than anything else could have done; has suddenly plumbed the depths or the shallows, as it may be, of their nature; and in one moment has shown which was real solid material and which was mere veneer. People rushed from their hotels, and, in not a few cases from the'town in which they were at the time, minus wigs, teeth, and all the various improvers of their attire. All this has been told many times over in the daily papers; but I have not found that much has been said of the other artificial make believes that were left behind in the hotel bed rooms-courage, coolness, selfrestraint, thought for others, common sense-all ofwhich qualities would doubtless, on the previous day, have been claimed as their own by each one of the motley crowd that paid high prices to the cabmen to take them offas hard as they could drive to the railway station, and who, by their own showing, fought and elbowed their way to the ticket-offices, with no thought for the large aged and invalid population that would require the help of the strong; careful only that they personally should stand no chance of danger. The spectacle was not an edifying one. It was, I suppose, to be expected; but what one would scarcely have expected to see, was the bold face put upon their proceedings by the fugitives; the assumption that there could be nothing to be ashamed ofin this wild stampede; the careful description oftheir doings in signed letters to the papers.
Fortunately for humanity, this was not the only'aspect of the panic. For this side one can feel little but contempt, and we will pass it by without further word. It is a more grateful'task to speak of those who, equally frightened, and in many instances unnerved, maintained their self-control, faced the possibilities of danger, and, while doing what they could to minimise their personal risk-as all are in duty bound to do-cheerfully accepted the situation, and sought in what way they could be ofassistance to others. I am not going to say that any very great amount of heroism was required to do this rather obvious duty; indeed, one would have thought that it was only such as might have been found in most men and women. The event, as we have seen, proved the contrary; but I am glad to be able to record that there were very many exceptions to the rule ofsauvc quipeut, and in not a few instances there was something very like real heroism. The behaviour ofmany ofthe invalids was admirable. A paralysed lady-patient of mine, living on the second story of a some-what rickety house, elected to remain in bed, rather than run the risks of exposure out of doors; and she alone stayed in the house on the following night, with the certain knowledge that she would be out ofthe reach ofhelp in case ofany renewal ofthe shocks. This was done in no spirit offoolhardiness, but with a full appreciation ofthe consequences, and after careful weighing of the certain risks against the problematical; but none the less did it require a high degree of moral courage to pass through that solitary night in the panic-stricken town. A young lady recovering from pneumonia quietly remained with her nurse on the fifth story ofa large hotel-the only occupant of the upper stories-until my visit, and was quite prepared, if told to do so, to stay where she was. I could give many instances ofa similar kind, where persons helpless from age or infirmity remained calm and collected under very trying circumstances. Some of the nervous invalids were, indeed stimulated by the presence of danger, acquired temporary strength in the midst ofthe weakness of others, and, far from-being thrown back by the shock, seemed for the time to be improved in health. With them, however, as with very many others who kept up at the time, there has been a period of reaction, with which the medical men have not to contend. The only treatment for this condition is, in most cases, to send the patients away from the scene where they experienced the shock. Sleep, which has refused to return as long as they are in the bed where they had their fright, comes back as soon as they have made a slight change. People have become extraordinarily sensitive to earth-tremors. Of these we have had a considerable number, most of them very slight; but the slightest movement of the bed suffices in the case ofmany nervous people to wake them up with a frightened start; and a dream of earthquakes is, as might be supposed, a common form of nightmare.
Of actual disease induced by exposure there is less than might have been expected. Many colds were, of course, caught, but few were of a severe nature. Physicians at Mentone will probably have a sadder tale to tell in this respect than we have at Nice from our personal experience. I am glad to say that my patients came through the very trying ordeal very much better than I could have expected.
(British Medicaljounal 1887;i:643.)
